An increasing amount of research has focused on studying the drivers shaping demographics 20 in science. As a result, we now have a better idea of the current state of gender disparity in 21 science, which remains widespread worldwide. However, fewer studies and limited data have 22 restricted our understanding of this phenomenon in the Neotropics, a highly important region 23 in terms of cultural and biological diversity. Despite a civil war that lasted more than five 24 decades and produced eight million victims (half of them women), Colombia is the fifth 25 country with the highest scientific production in Latin America and the Caribbean, as well as 26 the second most biodiverse country in the world. In order to evaluate the status of gender 27 parity in science in Colombia throughout the 21st century, data of science demographics was 28 gathered covering the 2000-2017 time period. Percentage of women in science was 29 decomposed by research area, researcher rank level and education level. Gender disparity was 30 also estimated for changes in average age, access to scholarships for postgraduate studies, 31 and number of doctoral graduates. Finally, using logistic function modelling, temporal 32 projections into the future were performed, in order to estimate how long could it take to 33 reach gender parity. Of six research fields, medical and health science is the only one to have 34 reached gender parity (55.99%), although it is also the only one showing a steady decrease in 35 women representation across time. On the other hand, engineering, humanities and natural 36 sciences had the lowest percentages of female representation (19.89%, 30.02%, and 30.21%, 37 respectively). Female researchers were on average younger than male researchers, and they 38 also showed a decreasing presence as they move upward to more senior levels, exemplifying 39 the 'leaky-pipeline phenomenon' common in science. More men were observed both as 40 scholarship awardees for doctoral studies, and as doctoral graduates, indicating that obtaining 41 a doctoral degree could be a major limiting factor for women in science. Possible drivers of 42 these results are analysed, suggesting that a combination of lack of research funding, 43 3 insufficient legal framework, pre-existing biases, and poor protection of women's rights 44 inhibits female participation in science. Based on logistic function modelling it is estimated 45 that, without any action to change current trends, it could take between 10 (humanities) and 46 175 (engineering) years to reach gender parity across all research areas. 47
Introduction 48
Science has grown in the diversity of fields and approaches in which it operates, to the point 49 of including the study of the scientific endeavour itself. The last two decades have witnessed 50 an increased interest in studying the demographics of the workforce in research and 51 development (R&D) (Kern et al., 2015) , raising concerns on topics such as inclusivity (Ceci 52 & Williams, 2011), mental health (Evans et al., 2018) , multiculturality (Bernard & 53 Cooperdock, 2018), gender parity (Smeding, 2012) , and pay gap (Franco-Orozco & Franco-54 Orozco, 2018), among others. As a consequence, there are now numerous ongoing debates in 55 an effort to improve the working conditions on all of the different branches of R&D (Stirling, 56 2007) . Historically, science has been traditionally patriarchal, favouring the proliferation of a 57 false assumption that men are innately more well-suited for R&D. In an effort to disprove this 58 idea and encourage higher women representation in R&D, studies have focused on 59 understanding the prevalence of subconscious bias and unfavourable conditions for women in 60 Science, Technology, Engineering, Mathematics and Medicine (STEMM) (Christie et al., 61 2017; van den Besselaar & Sandstrom, 2017). As a result, for the first time in history we have 62 quantitative data to analyse the current state of the R&D workforce (Ceci et al., 2009; 63 Ovseiko et al., 2016) , allowing us to make more informed decisions at an individual, 64 institutional and governmental level. Although major improvements have been accomplished 65 on gender parity in undergraduate education, where women are increasingly studying 66 science-related degrees (Franco-Orozco & Franco-Orozco, 2018; Valentova et al., 2017) , 67 women representation at postgraduate studies and research positions steadily decrease as they 68 pursue research-intensive careers at more senior levels (Pell, 1996) . Moreover, this 69 phenomenon has shown differential trends depending on the area, with engineering and 70 physics consistently showing more dramatic gender disparities (Holman et al., 2018) . Gender 71 disparity in science has also been reported in a myriad of variables other than workforce 72 representation, such as conference participation (Débarre et with several instances where senior researchers were involved in longstanding cases of sexual 80 misconduct (Wadman, 2018) . 81
According to the UNESCO Institute for Statistics (UIS), only a third of the global workforce 82 in science are women (UNESCO Institute of Statistics, 2018). Myanmar and Bolivia are the 83 countries with the highest percentage of women in science (83% and 63%, respectively), 84
whereas at a regional scale Central Asia and Latin America and The Caribbean are world 85 leaders in gender parity in science with 48% and 45% respectively (UNESCO Institute of 86 Statistics, 2018). Nevertheless, loss of gender parity at postgraduate and more senior levels 87 seem to be also present in these countries and regions. By 2016, a report led by the 88 Interacademy Partnership concluded that on average women represented only 12% of the 89 members of 69 Academies of Science worldwide (The Interacademy Partnership, 2015). 90
Science academies in Latin America and The Caribbean had the highest women 91 representation (17%) followed by North America (15%) and Central and Eastern Europe 92 (13%). Female researchers have also been found to be less internationally mobile, less likely 93 to participate on international research collaborations, and less likely to publish papers as first 94 authors, especially on high impact journals (Elsevier, 2015) . Projections on authorship in 95 scientific publishing suggest that it could take more than 100 years to reach gender parity in 96 areas such as statistics and physics (Holman et al., 2018) . Widespread gender disparity in 97 science is in conflict with findings indicating that research impact is not gender-related, and 98 that female researchers represent a larger proportion of interdisciplinary research outputs 99 (Elsevier, 2015 produced between these five countries (Scimago, 2018) . Despite these five countries 120
representing the scientific powerhouse of Latin America, most of them suffer from lack of 121 funding (Brazil being the only one with a R&D expenditure >1% of GDP) (World Bank, 122 2018), gender disparity (Argentina being the only one that has achieved gender parity) 123 
Results

217
Overall, women representation in science has increased in Colombia across the 21st century. 218
Over the last 15 years, women representation grew by 4.69%, going from 33.71% by 2000, to 219 38.40% by 2015 ( Fig. 1 ). Raw number of researchers showed the same tendencies across 220 genders, with three periods of increase in the number of researchers (2000-2003, 2004-2011, 221 and 2014-2015), and two periods were the number of researchers decreased (2003-2004, and 222 2011-2014) . 223
Across research fields (Fig. 2) , averaging the 2005-2015 period, medical and health sciences 224 showed the highest percentage of female researchers (the only research field that reached 225 gender parity), followed by social and agricultural sciences (55.99%, 44.20%, and 35.91%, 226 respectively). Contrastingly, engineering showed the lowest average of women 227 representation, followed by humanities and natural sciences (19.89%, 30.02%, and 30.21%, 228 respectively). Temporal trends reveal that the humanities had the highest increase of women 229 representation with an increase of 13.85% between 2005 and 2015 ( Fig. 2C ). Natural sciences 230 and engineering also showed an increase in women representation for the same time period 231 (7.34% and 4.28%, respectively; Fig. 2B and E). Agricultural and social sciences showed 232 almost no change across time (0.22%), reflecting temporal unsteadiness in agricultural 233 sciences where women participation grew initially, and decreased subsequently, and temporal 234 invariability in social sciences, ranging between 43.01 and 46.16% ( Fig. 2A and F Proportion of training level of Colombian researchers in the SCIENTI platform showed 246 similar patterns for both genders (Fig. 4) . Across time, doctoral degrees were the most 247 abundant, representing more than half of researchers, followed by master's degrees (20 to 248 40%), postdoctoral positions (5 to 12%), diplomas and undergraduate (both under 5%). 249
Between 2013 and 2014, percentage of researchers of both genders with a doctoral degree 250 dropped on average by 10%, whereas researchers with master's degrees increased 251 approximately by the same amount. Furthermore, the proportion of researchers with doctoral 252 degrees was higher for males than for females, and the proportion of researchers with 253 master's degrees was higher for females than for males. Researchers with postdoctoral-level 254 training was higher for males than females. 255
Women were underrepresented across researcher rank levels and across time, with a marked 256 widening of the gender gap at more senior research rank level (Fig. 5 ). Averaging the 2013-257 2017 period, women represented 37.72%, 35.05%, 25.96%, and 21.51% of junior, associate, 258 senior and emeritus researchers, respectively. Women representation has increased across all 259 rank levels in the time period analysed, with the highest rates of increase in the junior 260 (6.03%) and emeritus (2.49%) levels, followed by the senior (1.13%) and associate (0.98%) 261 researcher rank levels. The only decrease in the number of researchers was evident for male 262 junior researchers between 2013 and 2014 ( Fig. 5A) . Data for the emeritus rank level was 263 lacking for 2013 and 2014 (Fig. 5D ). Contrarily, humanities (2.95%), engineering (3.29%), and natural sciences (6.86%) showed 271 the lowest increase in the proportion of female doctoral graduates ( Fig. 6B-C,E) . 272
Individual linear regressions showed no significant correlation between the increase in female 273 doctoral graduates and the overall percentage of female researchers across research areas 274 (Table 1) . From 2006 to 2015, access to scholarships for postgraduate studies showed higher 275 women representation for master's degrees (49.10%, Fig. 7A ) than for doctoral degrees 276 (40.46%, Fig. 7B ). However, women representation in scholarships for doctoral studies had 277 the highest increase (4.06%), compared to master's degrees (3.30%). 278
For the 2000 to 2015 period, a positive and statistically significant correlation was found 279 between the percentage of women in science and the percentage of GDP invested in R&D (p 280 < 0.001, r 2 = 0.769). Based on logistic function modelling, the projections of future women 281 representation in science predict that gender parity in the science workforce in Colombia 282 could take up to 50 years (Fig. 8A) . Decomposed based on research field, projections indicate 283 that gender parity can take from three years (humanities) to more than 200 years 284 (engineering). Medical sciences represent the only scenario were projections indicate a 285 decrease in women representation. Years until gender parity in access to scholarships for 286 postgraduate studies could range from two (social and agricultural) to 50 years (engineering), 287
with the exceptional case of the humanities, where women representation is predicted to 288 decrease (Fig. 8B) . Finally, temporal projections to gender parity across researcher rank 289 levels suggested that the junior rank could be first to reach gender parity, followed by 290 emeritus, associate and senior ranks, where estimated years to parity range from five to 90 291 years ( Fig. 8C) . Raw data is available as a supplement. 292 and health science could still be found at more senior positions, illustrating the 'leaky 331 pipeline phenomenon' (Ramakrishnan et al., 2014) . A decreasing representation of women in 332 medical sciences, generally considered a gender equal field, highlights the need to implement 333 initiatives that not only promote the participation of women in male-dominated research 334 areas, but also secure the retention of women as they move upward to more senior rank 335 levels. 336 women in the most senior research levels, signalling another potential impact of the 'leaky 339 pipeline phenomenon' (Blickenstaff, 2005; Pell, 1996) . However, lower age in women could 340 also represent an opportunity to secure the retention of a younger population of female 341 researchers, driving a future increase in the representation of women at more senior levels as 342 they move upward across research ranks. Moreover, the underrepresentation of women as a 3.5 million women were victims of the internal conflict (49.5% of the victims), and that 361 between 2010-2015, more than 800,000 were victims of some kind of sexual violence (Cifelli 362 Nations Development Program estimated that between 60-70% of Colombian women have 364 suffered some kind of violence. According to the 2018 Global Peace Index report (ranking 365 the intensity of the internal conflict of a country), Colombia ranks 145 th of 163 countries 366 studied (Institute for Economics and Peace, 2018). Nonetheless, comparing the percentage of 367 women in science in Colombia with other countries with similar intensity of internal conflict, 368
Discussion
Colombia ranks 9 th in 20 countries (Table 2), five points above the average for these 369 countries (32.65%). This could indicate that despite the differential impact that war has on 370 women's rights, internal conflict is not the only limiting factor leading to women 371 underrepresentation in science, and so additional factors should also be considered. This informs the results above and suggests that the internal conflict and lack of funding are 388 not the only decisive factors that could explain gender disparity in science in Colombia. 389 The legal framework ruling the institutional procedures that promote gender parity in science 390 is also a major mechanism for the enhancement of women representation (Ceci & Williams, 391 2011; Ceci et al., 2009; Pell, 1996) Recent research has showed that negative gender stereotypes on intellectual prowess appear 434 early during childhood, leading both boys and girls to consider men as more intelligent than 435 women by age six (Bian et al., 2017) . This early predisposition does not reflect a natural 436 tendency in any way, as recent findings have found higher average academic grades for girls 437 . Both female and male faculty members showed a tendency to rate male students 442 higher than female students, favouring higher salaries and mentoring for male applicants, 443 leading to a lesser probability for female students to be hired (Moss-Racusin et al., 2012). 444
Additionally, pre-existing bias was associated with less support for female students but did 445 not associate with reactions to male students (Moss-Racusin et al., 2012). This suggests that 446 unconscious bias is a major driver of women's exclusion in science, both as a result of 447 opposite gender exclusion and self-exclusion. 448
Conclusions
449
The results presented here elucidate the state of women participation in science across the 21 st 450 century, highlighting a generalised trend of women underrepresentation. Even though 451 temporal trends show an increase in the percentage of women across all but one research area 452 (i.e. medical and health science), greater efforts are needed to increase and retain gender 453 parity across research fields. Initiatives to retain women in Colombian science should be of 454 special focus for the medical and health science, as it is the only research area to both have 455 reached gender parity and show a steady decrease in women representation since 2010. Given 456 the lower percentage of female researchers in engineering, humanities and natural sciences, 457 this should be areas of special focus for institutions in research and education. The lower 458 average age of female researchers could represent an opportunity to address the 'leaky-459 pipeline phenomenon', ensuring that young female researchers are supported as they move 460 upward to more senior research levels. Our results suggest that improving access to could be major strategies to ensure the increase women representation in science in the 463 future. Nonetheless, equal efforts should be made to improve the career prospects and 464 working environment of Colombian women scientists in the present. This study also 465 highlights the importance of long-term monitoring of demographic trends in science, in order 466 to inform individual, institutional, governmental and global initiatives focused on increasing 467 gender parity in STEMM. Following the increasing understanding of discrimination in 468 science (Hughes, 2018; Pew Research Centre, 2018) , future studies and discussion should 469 also expand to evaluate representation of racial, ethnic and sexual minorities to inform the 470 prevalence of minority discrimination in Colombian science. More and more refined data 471 would allow more robust modelling techniques to be implemented in the estimates of 472 temporal projections for gender parity, improving our predictive power. Consequently, the 473 temporal projections presented here should be taken with caution as they are only a statistical 474 representation of the data available. Without a greater overarching commitment to monitor 475 and strengthen women representation in STEMM at a regional scale, not only in Colombia 476 but globally, gender disparity could remain a critical issue that will plague science for 477 decades and even centuries to come. 478 Acknowledgments 479 This work was inspired by countless Colombian female scientists who have endured the 480 difficulties of an armed conflict, not only to challenge gender stereotypes and inspire other 481 women to pursuit STEMM-related careers, but also to encourage male scientists to evaluate 482 and reconsider our role in society and to defy our own stereotypes. Special thanks to Laura 483
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